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LQIOXHQFH DQG F\FOLQJ PRGH , ORDGLQJ $FFRUGLQJ WR YDULRXV H[SHULPHQWDO GDWD >@ WKH K\GURJHQ HQYLURQPHQW
H[SRVXUHFKDQJHVPHFKDQLFDOFKDUDFWHULVWLFVRIKLJKVWUHQJWKVWHHOV7KH3DULV(UGRJDQFRQVWDQWVDUHQRWH[FHSWLRQ
7KHGHYHORSHGHPSLULFDOO\VSHFLILHGPRGHOFRXOGEHXVHGWRHVWLPDWHDFKDQJHRIWKHVHFRQVWDQWV7KHVHLPSURYHG
FRQVWDQWV DUH FDOFXODWHG IRU WKH VSHFLPHQ DQG WKH\ FRXOG KHOS WR HVWLPDWH WKH HIIHFW RI K\GURJHQ HQYLURQPHQW
PHFKDQLFDO FKDUDFWHULVWLFV DQG ORDGLQJ RQ WKH GXUDELOLW\ RI YDULRXV VWUXFWXUH FRPSRQHQWV ZLWKRXW LQWHQVLYH
FDOFXODWLRQV
(PSLULFDOO\VSHFLILHGPRGHOWRHVWLPDWHWKHFUDFNSURSDJDWLRQLQDVSHFLPHQ










$XWKRUV SURSRVHG D VSHFLILF IRUPXOD WR GHILQH WKH IUDFWXUH SURFHVV ]RQH OHQJWK LQ FDVH RI FRPELQHG DFWLRQ RI
K\GURJHQHQYLURQPHQWDQGVWDWLFRUF\FOLQJORDGLQJ7KHSURSRVHGIRUPXODIHDWXUHLVHTXDOLW\RIIUDFWXUHSURFHVV]RQH
IRUVWDWLFORDGLQJLQDJJUHVVLYHK\GURJHQHQYLURQPHQW da DQGWKDWRIIRUF\FOLQJORDGLQJLQLQHUWHQYLURQPHQW fa >@
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7KH OHQJWKRI WKH IUDFWXUHSURFHVV ]RQH IRU F\FOLQJ ORDGLQJ LQ LQHUW HQYLURQPHQW LVGHILQHG LQGLUHFW UDWLRQ WR WKH
SODVWLFLW\UHJLRQOHQJWK
    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ZKHUH 
da LV DQ LQLWLDO IUDFWXUH SURFHVV ]RQH OHQJWK  
d da B a     B D E DUH SDUDPHWHUV l LV DQ LQLWLDO KDOI
OHQJWK RI WKH FUDFN         If cr KL YS V fª º     '« »¬ ¼  IcK LV D IUDFWXUH WRXJKQHVV RI D QRQK\GURJHQDWHGPDWHULDO' LVDSDUDPHWHUV f LVDVWUHVVIDUIURPWKHFUDFNYLVDFUDFNVKDSHIDFWRU
7KH(TGRHVQRWWDNHLQWRFRQVLGHUDWLRQVKRUWFUDFNVEHFDXVHRILWVVSHFLILFV%DVLFPRGHOYHULILFDWLRQVOHDGWR
H[SHFWHGUHVXOWVQDPHO\     
d d d d
frl l a a l L a ao  o  
7KHIRUPXODEHORZDOORZVXVWRGHWHUPLQHWKHFUDFNJURZWKUDWH L LQVSHFLPHQVZKLFKDUHVXEMHFWHGWRF\FOLQJ
DQGK\GURJHQHQYLURQPHQWLQFDVHRI f da a >@
  > @ > @ PLQ      i d f df d i i iL a t t F X Y l tV f | ' '     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ZKHUH dit' DQG
f
it' DUHWKHFUDFNJURZWKWLPHIURP il WR i il a FDXVHGE\WKHK\GURJHQHPEULWWOHPHQWFRPELQHG
FRQVWDQW ORDGLQJDQGE\ WKHIDWLJXHUHVSHFWLYHO\ > @X DQG > @Y DUHPHFKDQLFDODQGHQYLURQPHQWSDUDPHWHUV t LVD
WLPHRSHUDWLRQ
7KH3DULV(UGRJDQODZ(TGHWHUPLQHVDFUDFNJURZWKUDWHGXHWRIDWLJXHRQO\&\FOHLV]HURWRWHQVLRQ
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ZKHUH  xM LV D FRRUGLQDWH IXQFWLRQZKLFK DSSHDUV DIWHU XVLQJ*DOHUNLQPHWKRG XVLQJ WKH K\GURJHQDWHG ]RQH
d
ia) !! RUWKRJRQDOL]DWLRQRIGLIIHUHQFHx LV D FRRUGLQDWH WR VWDUW IURP WKH FUDFN WLS  D E DUH FRQVWDQWV

IcK LV
FRQGLWLRQDOIUDFWXUHWRXJKQHVV&)7RIWKHPDWHULDOZLWKXQLIRUPK\GURJHQFRQFHQWUDWLRQHTXDOV  C :  IcK LV&)7
RI WKH QRQK\GURJHQDWHG PDWHULDO  C C:   C LV D FXUUHQW K\GURJHQ FRQFHQWUDWLRQ LQ WKH FUDFN WLS
C LV
PD[LPXPVROXELOLW\RIWKHK\GURJHQLQPDWHULDO > @ f < LVDIXQFWLRQRIHQYLURQPHQWDQGPDWHULDOSDUDPHWHUV IK 
LVDFRQGLWLRQDOVWUHVVLQWHQVLW\IDFWRUZKLFKLVFRUUHFWLQWKHK\GURJHQDWHGUHJLRQQHDUWKHFUDFNWLSDLVDGLIIXVLRQ
FRQVWDQW
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3URFHGXUHRI3DULV(UGRJDQFRQVWDQWVLPSURYLQJIRUWKHVSHFLPHQ
7KHFRQVWDQWVA0 DQG n0 DUHFRUUHFWWRHVWLPDWHWKHGXUDELOLW\RIWKHVSHFLPHQXQGHUF\FOLQJPRGH,ORDGLQJLQinert 
environment6XFKFRQVWDQWVZLOOGLIIHU IURPWKRVHRI LQK\GURJHQDWHGPDWHULDO7KHQHZ3DULV(UGRJDQFRQVWDQWV
A n: : FRXOGEHGHILQHGE\PHDQVRIWKHDXWKRUV¶HPSLULFDOO\VSHFLILHGPRGHO
7KH3DULV(UGRJDQODZIRUWKHVSHFLPHQIURPhydrogenated materialXQGHUF\FOLQJPRGH,ORDGLQJLVDVIROORZV
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ZKHUH f dL  LVDFUDFNOHQJWKFDOFXODWHGE\PHDQVRIWKHGHYHORSHGHPSLULFDOO\VSHFLILHGPRGHO
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7KH SURSRVHG WHFKQLTXH WR LPSURYH WKH 3DULV(UGRJDQ FRQVWDQWV IRU K\GURJHQDWHG PDWHULDO LV SUHVHQWHG 7KH
SUHVHQWHG PHWKRG GHVFULEHV WKH DSSURDFK WR SURYLGH SURPSW HQJLQHHULQJ HVWLPDWLRQV RI VWUXFWXUH FRPSRQHQWV
GXUDELOLW\XQGHUK\GURJHQHQYLURQPHQWDQGF\FOLQJORDGLQJ1XPHULFDOUHVXOWVVKRZDQHJOLJLEOHFKDQJHRIWKHSRZHU
3DULV(UGRJDQFRQVWDQWLQFRPSDULVRQZLWKWKHRWKHURQH6XFKVWDWHPHQWLVFRUUHODWHGZLWKYDULRXVH[SHULPHQWDOGDWD
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>@* 6KDVKXULQ 3 7DUDNDQRY / 5H]FKLNRYD &UDFN JURZWK IHDWXUHV LQ K\GURJHQDWLQJ KLJKVWUHQJWK VWHHO$,6, $GYDQFHG0DWHULDOV
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